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(Ormihl-Danet, Villeurbanne) dans deux conditions : avec ou sans une partie
lombaire incurvée rigide.
Re´sultats.– Une partie lombaire incurvée rigide a été nécessaire afin d’obtenir
des changements significatifs de la distribution de la PID dans la direction
antéro-postérieure. Fait intéressant, une diminution de la PID allant jusqu’à –
50 Pa est apparue pour certains patients. Cependant, la modification de la PID
est apparue très dépendant de la posture, de l’étage discal et des patients
s’étalant de –50 à +8 Pa.
Discussion.– Un changement de distribution de la PID révèle un partage
différent de la charge entre les éléments postérieurs et les disques
intervertébraux alors qu’une décompression seule pourrait être expliquée par
une diminution de l’activité musculaire. Surtout, l’élasticité intradiscale
(dépendante de l’âge) et l’épaisseur du tissu adipeux lombaire sont les
principales variables corrélées aux différences interindividuelles.
Conclusion.– Ces résultats démontrent que le port d’une OLSR peut
significativement influer sur les valeurs de contrainte-déformation discales à
condition que le patient ait conservé une élasticité suffisante.
Pour en savoir plus
Nachemson A., Schultz A., Andersson G., 1983. Mechanical effectiveness
studies of lumbar spine orthoses. Scand J Rehabil Med Suppl;9: p. 139–49.
http://dx.doi.org/10.1016/j.rehab.2012.07.697
CO22-009-f
Nouvelle me´thode non invasive et personnalise´e
de mesure des changements de pression intradiscale
induits par un traitement conservateur ou chirurgical
lombaire
M.-F. Munoz a,*, J.-F. Salmochi b, P. Rougier c, P. Calmels d, P. Badel e,
J. Molimard e, S. Avril e
a Centre inge´nierie sante´, e´cole des Mines de Saint-E´tienne,
158, cours Fauriel, 42023 Saint-E´tienne cedex 2, France
b Clinique du Parc, Lyon, France
c Laboratoire de physiologie de l’exercice, universite´ de Savoie, France
d Laboratoire de physiologie de l’exercice, universite´ de Saint-E´tienne, France
e Centre inge´nierie sante´, e´cole des Mines de Saint-E´tienne, France
*Auteur correspondant.
Adresse e-mail : fabien.munoz@univ-savoie.fr.
Mots cle´s : Disque interverte´bral ; Pression ; Charge ; E´le´ments finis ;
Lombalgie
Les charges mécaniques sur la colonne lombaire semblent jouer un rôle majeur
dans l’étiologie de la lombalgie. Malheureusement, peu de données existent sur
le changement de pression intradiscale (PID) associée à des traitements
conservateurs ou chirurgicaux. Les mesures directes et indirectes sont limitées
respectivement par le caractère invasif et par la calidation personnalisée de la
modélisation par éléments finis. Le but de cette étude était de développer une
nouvelle méthode non invasive et personnalisée permettant de mesurer la
variation de PID induit par un traitement conservateur ou chirurgical.
Me´thode.– Selon une adaptation de la méthode de Catmull-Rom splines validée
par McCane et al. (2006), les déplacements et les rotations de chaque vertèbre
ont été mesurés à partir de la comparaison de deux radiographies EOSTM
(Biospace, Paris) avant et après traitement. Le module élastique de chaque
disque a été calibré à partir de la comparaison de deux radiographies sans charge
et avec une charge de 4 kg sur chaque épaule du patient. Un modèle par
éléments finis a été créé à partir de la radiographie sans traitement. Enfin, la
cinématique de chaque vertèbre et le module d’élasticité de chaque disque ont
été implémentés dans ce modèle, à partir duquel les mesures de PID le long de
chaque disque lombaire ont été extraites.
L’erreur moyenne de  0,7 et  0,285 mm rapportée par McCane et al. (2006)
pour la mesure cinématique a été simulée dans le modèle pour déterminer la
précision de cette méthode.
Re´sultats.– La précision moyenne de la PID mesurée le long du disque était
de  2,5 Pa.
Discussion.– La précision est apparue suffisante pour mesurer un changement
cliniquement significatif de la PID après un traitement. Les principauxavantages de cette méthode résident dans l’inclusion à chaque étage discal des
différences interindividuelles de géométrie et d’élasticité. Ainsi, l’efficacité du
traitement peut être corrélée à l’élasticité discale restante.
Conclusion.– Cette méthode pourrait aider à mesurer efficacement la PID pour
mieux comprendre et améliorer les traitements conservateurs ou chirurgicaux
de la lombalgie.
Pour en savoir plus
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The spinal sagittal organization of the child and the adult,
physiological and pathological morphotypes: mechanical
stress, pain and aging
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Three morphotypes reflect the physiological spinal sagittal organization: flat,
curved and hyper arched. The pelvis constitutes the keystone of the spinal
architectural organization. Pelvic morphology (pelvic incidence) requires
positioning of the pelvis (pelvic tilt, sacral slope) and fair spinal curvature
(lumbar lordosis and thoracic kyphosis), guaranteeing a fair distribution of
mechanical stress, and optimal aging spine structures. These radiological
parameters are linked by a cascade of correlations, highlighted by Duval-
Beaupere and Legaye, and laws are identical in man and woman, and child and
adult. Knowledge of different morphotypes, the values of spinal curvatures
ideal for describing pathological situations. In children, there are two
morphotypes pathological: PPXS (posterior pelvic crossed syndrome) with
pelvic anteversion and lumbar hyperlordosis, and APXS (anterior pelvic
crossed syndrome) with posterior displacement of the trunk, lowering the
summit of kyphosis and short lordosis (morphotype corresponds to a type of
Roussouly). These morphotypes are frequently associated with painful
symptoms, or lesions of spinal growth dystrophy (Scheuermann), reflecting
excessive mechanical stresses and inequitably distributed. It is important to
identify and act on postural defects to prevent the perpetuation of pain and
premature aging of spinal structures in adulthood. Therapeutics responses are
the result of analyzing malfunctions and make use of postural treatments,
manual therapy, and physiotherapy. Orthopedic treatments are useful in case of
structuralization of existing defects in growth, to prevent the circle of self-
aggravation of defects by bone modelling, or muscle retraction. In adults, the
aging phenomena generate physiological changes in the sagittal spinal
organization, with a progressive loss of lumbar lordosis. The adjustments are
made at the lumbo-pelvic (pelvic retroversion) and leg (knee flexion).
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Older patients frequently have disorders of spinal posture that require care and
sometimes orthopedic treatment by brace. The painful sensation and impaired
quality of life are often important.
Pathologies rachidiennes (I) / Revue d’E´pide´miologe278Objective.– Evaluation of clinical, radiological, and functional benefits of brace
treatment in patients aged over 70 years.
Patients and methods.– Retrospective study on 30 patients over 70 years we
have treated, with a follow of one year after the beginning of the brace.
All patients had impaired spinal posture. They received a thoracolumbar or
lumbar polyethylene bivalve brace carried the day for 6 months and on demand
thereafter.
We lead a clinical, radiological and functional (EVA and quality of life)
evaluation.
Results.– We found little decrease in Cobb angle of scoliosis (–58 on average).
The occipital axis is normalized, from a 20 mm heel on average, it rises to 8 mm
with the brace (55% correction). In the sagittal plane, improves lordosis
averaged 108, 88 of kyphosis, and C7 plumb line moves back to its normal
position of 15 mm. Clinically the arrow of C7 going from 98 mm to 63 mm.
Orthopedic treatment lowers four points on the VAS (52% improvement) and
55% across St. Antoine. QUEBEC scores and HAD are reduced by 25% and
10%).
At one year, all patients still wear the brace on average 6 hours per day, their
index of subjective satisfaction is around 75% on pain, and 70% of the posture.
Discussion.– The brace makes a correction in the sagittal and frontal plane. It
has undeniably an analgesic effect, which allows an improved quality of life. It
is an effective adjunct to functional treatment and an alternative for non-
indication or contra-indication for surgery. We prescribe it combined with
rehabilitation treatment, which seems essential.
http://dx.doi.org/10.1016/j.rehab.2012.07.700CO22-003-e
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The population of cerebral palsy (CP) walking or wandering has often an
abnormal profile clinically unlike same age’s adolescents without neuro-motor
dysfunction. So we wanted in this work to realize a radiological assessment of
the static data in the spine-pelvis-thigh complex in children with CP and made a
comparison with an asymptomatic population.
The population of CP is made up 119 children and the asymptomatic population
up 652 children. The radiographs of the sagittal plane, in large format
(30cm  90 cm) are realized in a comfortable position, knees and hips in
maximal extension. Analyses were performed using the Optispine1 software to
measure radiological parameters of the whole spine-pelvis-thigh.
Comparing the two populations, we found no difference in the shape parameter
(pelvic incidence), for against a significant difference was demonstrated on the
positional parameters (pelvic tilt and sacral slope) of the pelvis. Regarding the
spine, we found a difference in the angulation of lumbar lordosis and
the orientation of the latter as well as the number of vertebrae included in the
kyphosis and its orientation. There is also a significant difference in the C7
plumbline.
We can say that the CP population is not specifically different from the control
population. Growth disrupts the settings with the need to prevent these troubles
as soon as possible to the condition to be concerned and be able to search for.
Further reading
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Objectives.– Stability refers to the ability to offset an external perturbation.
However the spine stability can also refer to the ability of the motor
system to reliably perform in a variety of task constraints. Recent studies
[1,2] have estimated this dynamic stability using non-linear approaches with
the maximum Lyapunov exponent (lmax) during limited repetitive
movements only in the sagittal plane. The goal was to test lmax in simple
and complex tasks involving the trunk and determine the number of
repetitions needed in order to provide useful and ecologic tools to assess
LBP patients.
Materials and methods.– Ten healthy volunteers performed 100 trunk
movements at fixed pace in flexion, twist and both movements. Markers
(LED) were attached to the trunk at the level of T6 (2) and S1 (1). LED
movements were recorded with an active 3D movement registration system
(Optotrak1) consisting of a 3  3 camera array. lmax describing responses to
extremely small perturbations was calculated from the trunk kinematics to
estimate the local dynamic stability of the system.
Results.– The preliminary results of multiple comparisons showed that the 30
repetitions were not different from each other, limiting the role of fatigue and of
the length of data series for interpretation. The rotation tasks seemed to be, in
first approximation, more stable than the others (flexion and complex tasks).
Moreover it seemed that variability of movement between pelvis and thorax was
lower than variability of either segment.
Conclusion.– Repetitive motion analysis is suitable for trunk stability analysis
using limited repetitions. This study provides insight into the use of lmax in
trunk local stability. Comparing type of movement, it seems that we have better
options to control segments relative to each other than to control segments in
space.
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Introduction and purpose.– Idiopathic scoliosis (IS) is a common disorder. Its
prevalence is variable according to the authors (20 to 30/1000) [1]. In the IS,
spinal deformations in the three anatomical planes lead to a modification of
the characteristics of regulation of the balance [2]. Posturography is a useful
tool for assessing the balance of a subject. However, the frequency analysis
of the oscillations based on the model of fast Fourier transforms (FFT) is
still delicate. We propose a method to better read the FFT.
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